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0 Resin composition and production thereof. 



0 A resin composition comprising <A) a saponified ethyteno-vinyl acotato copolymor having an othytena 
content of 20 to 60 mote percent and a saponification degree of not less than 90 mole parcent. (B) a polyolefin 
rosin. (C) a carboxyllc acld-modlflod polyolefin rosin and (0) a lower fatty acid alkolino oarth moial salt, 
characterized in: 

that the proportion of (A) relative to the total amount of (A) plus (B) plus (C) is 0.3 to 0.7 on the weight basis; 
^ that the composition contains the carbonyl group in an amount of 0.002 to 0.05 equivalent per lOO grams of 
a> the total of (B) plus (C); and 

CO that the equivalent ratio between (0) and the carbonyl group In (C) is 0.5 to 5. 

^ and a method of producing the resin composition are provided. 
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FIELD OF THE tNVENTION 

The present invention relates to a resin composition comprisinQ a saponified othylene-vlnyl acetate 
copolymer (horeinaftor brief ty referred to as "EVOH") and a poiyolefin based polymer alloy and (o a method 
s of producing the same. 

PRIOR ART 

Polymer blends comprising EVOH and a poiyolefin resin have so far been used in manufacturing such 

10 shaped arttcles as various films and containers where the characteristic properties of both polymers, for 
oxampio the gas barrier property of EVOH and the moidability. stretchability and crack resistance of the 
poiyolefin rosin, are highly valued. 

However, said blonds, which are binary comoositions. have confronied new problems in the molding 
step and from the physical property viewpoint. Anempts have recently been made to solve these problems 

)6 by incorporating into EVOH an alkaline eartfi metal compound and a modified poiyolefin resin. 

Thus, for instance. Japanese Kokai Tokkyo Koho No. 62-68840 proposes incorporation of a carboxylic 
acid-modified thermoplastic resin and an alkaline earth metal oxide or higher fatty acid salt into EVOH for 
tfie purpose of improving the gelation behavior and prevent discoloration and, further, gas barrier propeny 
deterioration in the step of molding. Said fatty acid salt includes alkaline earth metal salts of saturated or 

20 unsaturated fany acids containing 10 to 26 carbon atoms, such as palmitic acid, rnyrlstic acid, stearic acid, 
oleic acid, linoiic acid. Iinofenic acid, tallow fatty actds, coconut fatty adds, palm oil fatty acids and the like, 
in particular magnesium salts of such higher fatty acids. 

According to Japdnoso Kokai Tokkyo Koho No. 62-152847. a carboxylic acid-modified ethylene 
copolymer containing a metal hydroxide or salt, (or example an alkaline earth metal nydroxkle or sail, is 

25 incorporated into EVOH to be used for forming an intermediate layer of EVOH laminates for the purpose of 
improving the flexural fatigue resistance and gas barrier property of said laminates. Furthermore, according 
to Japanese Kokai Tokkyo Koho No. 62-i 77047. a carboxylic ccid-modified ethylene copolymer containing 
a metal hydroxide or salt, for example an alkaline earth metat hydroxide or salt, is incorporated into a 
saponified cthyienc-vinyl acetate copolymer and a hydrophobic thcrmoplasiic rcsin tor the purpose of 

30 improving the uniformity and moldabiiity or processability of the EVOH-polyolefin rasin composition. 
Examples of Ihe alkaline earth metal hydroxide or salt as described m the above-cited patent specifications 
are sodium carbonate, lithium cerbonate. magnesium carbonate, sodium acetate, sodium hydroxide, 
potassium hydroxide, calcium hydroxide, magnesium hydroxide and the like, and the addition level is 0.02 
to 0.3 equivalent relative to the carboxylic acid or carboxylic acid anhydride moiety in ihe ethylene 

H copolymer. 

However. invesTigatrons made by the present inventors revealed that the above-mentioned prior art 
technology encounters a new problem in that as the proportion of the poiyolefin resin or carboxylic acid- 
modified polyoJfein resin relative to EVOH increases, the EVOH composition shows a lendoncy toward 
retention in the die in the step of molding, so that the so-called self-purging property becomes worse. 
40 In processing EVOH compositions, it is often necessary to discominue the molding process for rosin 
type change or for reasons of business managenient and restart the molding several hours later or, in 
certain instances, several days later. In such case, it is required in the prior art to pass the poiyolefin resin 
through the molding machine for cleaning the machine mside in advance of restarting the malt molding o1 
an EVOH conr>po$ition. 

4.'^ However, this procedure Is too troublesome. N the melt molding could be restarted by reheating alone 
in the presence of an EVOH composition remaining in the extruder, much advantage would be obtained. 
With the prior art EVOH compositions, howovor. a fairly long time Is required until shapod artlclos of 
stanoaro quality can be obtained after the restart of melt molding. The material loss is also great. It is an 
urgent task to solve these problems. Furthermore, the prior art EVOH compositions are stilt unsatisfactory in 

so another respect; when molded into shaped articles, they are liable to discoloration. 

The present inventors made elaborate investigations concerning (he best kind of alkaline earth metal 
salts and the addition level therefor and, as a result, found that when at least one of alkaline earth metal 
salts of a specific kind is added in an amount within a specific range, shaped articles or moldings can be 
obtained with good self-purgtng, without discoloration and without Impairing the properties characteristic of 

55 EVOH-polyoleHn resin compositions (flexural fatigue resistance. strotchabiUty. gelation-preventing property, 
compatibility, shock resistance, flexibility, gas barrier property, etc.). Based on this now finding, the present 
invention has been completed. 
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SUMMARY OF THE INVENTIOIM 

Thus, the invantion has solved the above problems by providing a rosin composilton comprising <A) 
£VOH with an ethylene content of 20 to 60 mole percent and a saponification degree of not lass than 90 
i mole percent. (B) a polyolefin resin. (C) a carboxylic acid-modifieo polyolefin resin and (0) an alkaline eanh 
metal salt of a lo<ver fatty acid, characterised in: 

that The proporrion of (A) EVQH relative to the total amount of (A) EVOH 4 (B) polyolefin resin * (C) 
carboxylic acid-niodified polyolefin resin is 0.3 to 0.7 on the weight basis; 

that the composition contains the carbonyl group in an amount of 0.002 to O.OS equivalent per IQO grams of 
to the total of (B) polyolefin resin > (C) carboxylic acid-modified polyolefin resin; and 

that the equivalent ratio between (0) the lower fatty acid alkaline eartn metal salt and the carbonyl group in 
(C) carboxylic acld-modlfled polyolefin resin Is 0.5 to 5. 

DETAILED DESCRIPTION OF THE INVENTION 

>6 

In the following, [he invention is descnbed in funher detail. The components (A) EVOH. (B) polyolefin 
resin, {C) carboxylic acid-modified polyolefin resin and (0) lower fatty add alkaline earth metal salt are 
sometimes referred to as <A). (B), (C) and (0). respectively, for anort and the proportions of these 
components in the composition as A, 8. C, O. respectively. 

70 The EVOH (A) to be used in the* practice of tho Invention has an othyiGno contont of 20 to 60 rnolo 
percent, preferably 25 to SS mole percent, a melt index (as measured at 210 'C under a load ol 2,160 g) of 
1 to 100 g/lO minutes, preferably 3 to 50 g/10 minutes, and a degree of saponification of not less than 80 
mole percent, preferably not less than 99 mole percent 

When the ethylene content is below the above range, (he molding lemperalure is close to the 

SS decomposition temoerature. so that molding ts ditiicuit. When said content is beyond the above range, the 
gas barrier property shows a tendency toward decrease. When the melt index is below the above-specified 
range, a high^torquo state is brought abom in the extruder inside in the step of processing, rendering the 
processing difHcult while, conversely, when the melt index exceeds the above-mentioned range, the 
extrusion proccssabMity becomes unstabk) due to the resulting low-iorquo condition. When the dogroe of 

ao saponification is smaller than the lowest limit mentior^ed above, the gas barrier property will be unsabsfac- 
tory. 

The polyolefin (8) to be used in the practice of the invention includes, but is not limited to, polyolefins 
Such as very-low-densily polyethylene, (linear) low-densily polyethylene, high-densiiy polyethylene and 
polypropylene, and olefin-based copolymers such as eihylenc-vinyl acetate copolymers and ethylene-cthyl 

zs acetylate copolymers* each having a high ethylene contenL 

The carboxylic acid -modified polyolefin (C) to be used in the practice of the invention ia a modification 
of a polyolefin resin selected from among those mentioned above as (B) as derived by copolymerization or 
graft modification with a carboxylic acid. Said carboxylic acid Includes, among others, maleie acid, acrylic 
aciO, itaconic acid, crotonic acid, maleic anhydride and itaconic anhydride Among these, maleic anhydride 

40 Is particularly preferred. For practical purposes, the carboxylic group content is preferably about 0.002 to 
0.2 equivalent per 100 g of the carboxylic acid-modified polyolefin resin (C). 

Tho lower fatty acid moioty of the lower fatty acid alkaline earth meial salt (D) to be used in (he practice 
of the invention is derived from a lower fatly acid containing not more than 9 carbon atoms, normally not 
less than 8 carbon atoms, preferably not more than 4 carbon atoms, such as formic acid, acetic acid. 

4S propionic acid, lactic acid or citric acid. The alkaline earth metal is, for example, magnesium, oarium or 
calcium. Typical examples of said salt are thus magnesium acetate, magnesium formate, calcium acetate, 
barium acetate, magnesium propionate, calcium propionate, magnesium laaate and the like. Particularly 
preferred among these are magnesium acetate, calcium acetate and magnesium propionate. 

In accordance with the invention, it is essential for the proportions of the components (A) EVOH. (B) 

so polyo'etin resin and (C) carboxylic acid-modtficd polyolefin resin to be such that the ratio A/[A + 6 + C] is 
within the range of 0,3 to 0.7 {on the weight basis), preferably 0,4 to 0.6 (on the weight basis). When said 
ratio is below the range mentioned above, the shock resistance, flex crack resistance, stretchabiliiy and 
thermoformability will not be improved lo a si*ti:»lactory extent. ConverKely. when said ratio exceeds the 
above range, the EVQH matrix formation becomes unstable and matrix reversion tends to occur, so that 

SS constant physical properties cannot be obtained any longer. 

As regards the proportions of (B) arud (C), it is nocessory that the carbonyl group in [(B) * (C)] should 
amount to 0.002 to 0.05 equivalent, preferably 0.004 to 0.02 equivalent, per lOO g of the resins ((B) * (C)]. 
When the carbonyl group content is below the above range, the compatibility between EVOH (A) and these 
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polyolefln resins will be insuffidenl. Hence ihe formation and maintenancG of a stable matrix of EVOH (A) 
will be cfHflcult. When the carbonyl group content CMcecds the above range, tilms produced from the 
compoaition wiu have a rouph surlace, hence an unsatisfactory appearance, and, at the same time, intense 
discoloration may occur, worsening the appearance. 
5 Finally, the content ol the lower fatty acid alkaline earth metal salt (D) is defined by the equivalent raiio 
of the lower fatty acid alkaline earth metal salt (0) to (he carbonyl group in the cartraxylic add-modilted 
polyotefin resin and said ratio should be wnhin the range of O S to 5, preferably i to 2. When such 
equivalent ratio ot (0) is belovr tho atx»ve range. Ihe sell-purging property of the composition in the step of 
extrusion molding is sacrificed and. conversely, when said ratio is beyond Ihe above range, the variation in 
10 melt viscosity difference as resulting from the difference in the retention time distribution of the composition 
l8 60 great in the etep of molding and processing that shaped arxlciee uniform in thickness distribution 
cannot be obtained or. in other words, the object ot the invention cannot be accomplished. 

The resin composition of tho invention may contain various additives conventionally used in thermopl- 
Stic resins for ordinary molding purposes. 
}5 As said additives, there may be mentioned, among others, antioxidants, ultraviolet absorbers. plasci62- 
ers. antistatic agenis. lubicants, colorants and fillers. These can be incorporated in said composition each at 
an addition level at which the effects of the invention will not be spoiled. 

More specifically, there may be mentioned, as amioxidanis. 2.&<K-tert-butylhydroquinone. 2.&<ji-iert- 
butyl-p-cresol. 4,4'-thiobis(8-tert-bulyl-3-melhy!phenol). 2,2'-melhylenebis(4-methyl-e-tert-butylphenol). 
20 tetrakis(mothylene-3-(3*.5'-di-tort-butyl-4"hydroxyphenyOoropionatojmethane, octadecyl 3-(3\S'-<Ji-terT-butyl- 
4'-hydroxyphonyl)propionate. 4.4'-thiobis(6-lert-bulylphenol) and the like. 

As ultraviolet absoroers. there may be mentioned eihyi 2-cyano-3.^iphenylacrylate. 2-(2'-hydroxy-5'* 
mathylphanyl)-5<hlorQban20triazofa. 2-(2*-hydroxy-3'-tart-buTyi-5'-mathylphBnyl)-5-chloroben2oma20l8.2- 
hydroxy-4-methoxybenzophonone. 2.2'-dihydroxy-4-methoxyben20phenone. 2-hydroxy-4-ocloxyben- 
K zophenone. etc.: as piasticizers. dimethyl pnthalate. diethyl pnthaiate. dioctyt phthalate« waxes, liquid 
paraffin, phosphate esters, etc.; as antistatic agents, pentaerythritoi monostearate, sorbitan monopalmitate, 
sulfated oleic acid, polyethylene oxldo, Carbowax (poiyethylono glycol), etc.; as lubricants, ethylenebis- 
slearamide, butyl stearaio. calcium stearate. 2inc stearais, etc.; as colorants, carbon black, phthalocyanine 
pigments, quinacridonc pigments, mdoline pigments, azo pigments, titanium oxide. «ron oxido red. otc: and. 
30 as fillers, glass fiber, mica, wonastonite. etc. 

Furthermore, an appropriate amount of any of various other thermoplasTfc resins may be incorporated. 
As such other thermoplastic restns, there may be mentioned polyolatins other than (6). modified polyolefins 
derived from said polyolefins by graft modification with an unsaturated carboxylic acid or a derivative 
thereof, poiyamides. polyesters, polystyrene, polyacrylonitrile. poiyurethanes. polyacetal. polycarbonate. 
36 melt-moidable polyvinyl alcohol resins, and the tike. 

The resin composition of the present Invention can be produced In tho following manner. The means or 
apparatus to be used in mixing up the components of the resin composition is not limited to any parbcular 
species but may be a conventional mixing machine known in tho art. sucn as a twin-screw extrudor. 

In producing the resin composition of the invention. It is desirable to mix and melt, by the melt side 
40 feed or solid side feed technique, a member belonging to the group (i) mentioned below and a member 
belonging to the group (2) mentioned below. 

Group (1 ) 

45 . Member (la): A mixed melt composed of (A) and (0) 

Member (lb): A single melt of (A) and a single melt of (D) 

Member (ic): A single moit of (A) and a solid of (D) 



Group (2) 



50 



Member (2a); A mixed melt composed of (B) and (C) 
Member (2b)- A mixed solid composed of (B) and (C) 

Among the possible combinations, tho combination of member (la) and member {2a) is particularly 
preferred. The combination of member (la) and member (2b) is also preferred. 
66 Said melt side feed technique comprises melting and mixing one component of a resin composition 
with tho other component maintained in a molten state, followed by molding. In a typical oxamplo, (A) and 
(0) are heated, melted and mixed m a twin-screw extruder at a melt temperature ol atx>u( 180* to 250 'C 
and then a mixed melt composed of (B) and (C) as prepared by heating, melting and mixing at a moli 
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lemperatufG about 180* to 280 'C is fed to said twin-screw extruder through a sioe feed opening thereof, 
followed by kneading to give a uniform composition. This technique is parlicuiarly useful whan tho viscosity 
difference between ((A) ♦ (0)) and ((B) ♦ (C)] is groat. 

The solid side feed technique comprises adding a low-meltlng component. In solid state, of o resin 
6 composition to a high-melting component maintained in a molten siaie. followed by meliing and mijcing. In a 
typical Qxamole. (A) and (D) are heated and nnelted in a twin-screw extruder at a melt temperature ot about 
ISO* to 280 *C and then a mixed solid prepared in advance by dry blending of (B) and (C) or by separately 
mixing and melting (B) and (C) and pelletudng or pulverizing the resulting mixture is fed to said twin*scre«y 
extruder througn a side feed opening thereof via a dosing feeder, followed by kneading in said extruder to 
10 give a uniform composition. 

In preparing ihc molten mixture of (A) and (0) for submission to such production methods as mentioned 
above, it IS desirable that (A) and (0) be subjected to dry blending and then converted into a mixed melt. It 
13 also possible to add (0) to (A) in molten state to give a mixed melt. 

As already mentiondd hereinabove. (A) and (0) may be added individually. Thus, for example, it is 
Tfi possible to add a mixed malt or mixed solid composed of (B) and (C) to (A) in molten state and then add 
(0) for mixing and melting. 

The manner and time of addition of each of the various additives mentioned above are not critical 
provided that the effects of the invention are not damaged thereby. 

The mokling of the composition obtained in the atx>ve manner into films by T-die extrusion or inflation 
extrusion, for instance, even after interruption for business management reasons, can be restarted by 
merely heating tne molding material to about 190* to 250 'C. whereby quite pretty shaped articles tree of 
any streak, foreign manor or like defect can be obtained within 30 minutes. 

The resin composition thus provided by the present invention can be used for producing various 
shaped articles or moldings, such as pellets, films, sheets, containers, fibers, rods, tubes and the like, 
36 following melting end kneading. The pellets, or ground products denved from such moldings (in the case of 
recovery and recycling, for instance) can be subiecied again to melt molding. 

As the method of melt molding, extrusion molding (T-die extrusion, inflation extrusion, blow molding, 
melt spinning, profile extrusion, etc.) and injection molding techniques are mainly used. In most instances, 
the melt molding temperature is selected within the range of 170" to 270 -C. The melt molding includes 
30 injection blow molding and can give shaped articles with good dimensional accuracy 

It IS of course possible to comblnediy use two or more EVOH (A) species differing in ethylene content 
and/or degree of saponification for melt molding. 

In addition to tho additives mentioned above, other stabilizers, surfactants, crosslinkirig substances 
(epoKy compounds, poiyvalent metal salts, inorganic or organic poiybasic acids or salts thereof, etc ), fibers 
36 (glass fibers, carbon fibers, etc.) as reinforcements, hydrotatcite. and the like can be incorporated each in an 
appropriate amount for melt molding. 

The resin composition of tho invention is useful not only in producing single*layer shaped articles solely 
composed of said rosin composition, as mentioned abo^o. but also in produdng laminated structures which 
contain at least one layer composed of said composition and are suited for practical use in many instances. 
40 For producing said laminated structures, another baso matenai is laminated to one or both sides of a 
layer of the ream composition obtained in accordance with the invention. As the method of lamination, there 
may be mentioned, for example, the method comprising melt-extruding a thermoplastic resin on a film or 
sheet of said composition, the method comprismg melt-extruding contrariwise said composition on a base 
material such as a thermoplastic resin, the method comprising coextrudmg said composition and another 
45 thermoplastic resin and. further, the method comprising laminating a film or sheet of the resin composition 
of the invention to a film or sheet of another base material by means of a per so known adhesive, such .as 
an organic titanium compound, an isocyanate compound or a polyester compound. 

As tho partner resin to bo used In cooxtrusion includes, there may be mentioned, among otners. 
polyolofin resins in a broad sonso of tho term, including olefin homopolymors and copolymers, such as 
so linear low-density polyethylene, low-density polyethylene, medium-density polyethylene, high-density poly- 
ethylene, ethylene-vinyl acetate copolymer. Isomers, ethylene-propylene copolymer, ethylene-acrylate ester 
copolymers, polypropylene, propyiene-o-ofcfin (o-oiefin containing 4 to 20 carbon atoms) copolymers, 
polybutcne and polypcntene. and modifications of such olefin homopoiymers and copolymers as graft- 
modifieo with an unsaturated carboxylic acid or an ester thereof, polyesters, polyamioes. copolymerized 
56 polyamides. polyvinyl chloride, polyvinylidene chloride, acrylic resins, styrenic resins, vinyl ester resins, 
polyester olastomcrs. polyurcihanc elastomers, chlorinated polyotnylcnc. chlorinated ooiypropylcnc. and the 
like. Saponified ethylene-vmyl acetate copolymers are also coextrudable. 
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(r> laminating another base material to films, sheets or the like produced from the resin composition of 
tho invention by extrusion coatinQ or laminating such films. Sheets or the like to films, sheets or the like 
made of another base materiai by means of an adhesiv/e. (t is further possible to use any optionally selected 
base materials (paper, metal foils, unlaxlaliy or biaxiaily stretched plastic films or sheets, woven fabrics. 
6 nonwoven fabrics, metal wires, wooden surfaces, etc.) other than the above-mentioned thermoplastic resins. 

If a layer of the composition of the invention is expressed as X (Xi. X?. ...) and a layer of another base 
macenal. for eiiample a thermoplastic resin as Y (Yi. Yj. ...). the laminated structures, when they are fitm- 
like, sheet-like or bottle-like, can have not only the two-layer structure X/Y but also any of arbitrary 
combination structures, such as YOCnr. X/Y/X. X,/Xj/Y, xnr,/Yj. Y/X^ and Yj/Y^/X/Y./Y,. When they are 
10 filament like, such arbitrary combinations of X and Y are possible as bimetal type, core {X)-sheath (Y) type, 
core (Y) -sheath p<) type, and occontric coro-shoath typos. 

In the case of ccoxtrusion. the resin used as Y or a resin used in V may be blended into X or a resin 
used in X may be blended into Y. or a resin capable of improving the adhesion between layers may be 
incorporated into at least one of X and Y. 
.15 Tho laminated structures may have any snaps and form. Examples are films, sheets, tapes, bottles, 
pipes, filaments and profile extrudates- 

The laminated structures obtained may be subjected, as necessary, to heat treatment^ cooling 
treatment, rolling trcaTmom. printing treatment, dry lamination treatment, solution or melt coating treatment, 
bag making processing, deep draw processing, box making processing, tube making processing, or splitting 
20 processing, for instance. 

When necessary, the shaped articles or laminated structures mentionad above may be subjected to 
streiching for improving their physical propemos. 

Thus, the resin composition of the invention may be melt-molded into a raw film. The film thickr^ess is 
not critical but may be selected within the range of several micrometers to several hundred micrometers, for 
25 instance. The term ''film'' as used herein broadly includes films m the form of sheets, tapes, tubes, 
containers and the like as well. 

Such film has a uniform thickness and has a very high commercial value. Such film thickness stability 
can be maintained even when molding processing is continued over a long period of time. 

Tho film obtainod in the above manner can be sobjcciod to stretching or orientation after moisture 
30 conditioning, for example humidilication or drying, as necessary 

The stretching or orientatton may t>e uniaxial or biaxial. Draw ratios as high as possible are preferred 
from The physical properties viewpoint. In the case of uniaxial stretching, the draw ratio should preferably be 
not less than 1.5, more preferably not less than 2. In the case of biaxial stretching or orientation, the areal 
draw ratio should preferably be not less than i .5. more preferably not less than 2. most preferably not less 
36 than 4. 

As regards the method of stretching, rolling, tentering, tubular stretching, stretch blowing and, further, 
high draw ratio deep drawing or vacuum forming, for instance, can be employed. In the case of biaxial 
drawing, whichever desired of concurrent biaxial drawing and sequential biaxial drawing can be employed. 

The stretchtng temperature is selected wiihin the range of about 40' to 150'C. 
40 After completion of stretching or orientation in the above manner, heat treatment for fixation is 
performed. The thermal fixation can be effected by any means v^eii known in the on. Thus, for example, the 
stretched film mentioned above is maintained in a laui condition and haat-lreated at 50" lo t60"C. 
preferably 80' to 1 60* C. for about 2 to 800 seconds. 

When necessary, the stretched film obtained may be subiected to cooling treatment, rolling treatment. 
4S printing treatment, dry lamination treatment, solution or melt coating treatment, bag making processing, 
deep draw processing, box making processing, tube making processing, splitting processing and so forth. 

The films, sheets, containers or tho like obtained in the above manner arc useful as packaging materials 
for foods, drugs, industrial chemicals, agrochemicals and othor various materials. 

The resin composition of the invention can show much improved discoloration resistance and good self- 
so purging property without sacrificing those fiexural fatigue resistance, stretchability. shock resistance, 
flexibility, gas barrier property and other properties that are characteristic of the conventional EVOH- 
potyolefin resin compositions. 

The following examples illustrate the invention in further detail. In the examples. "part(6)" and are 
on the weight basis. 

5$ 
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EXAMPLE 1 

EVOH (A) [100 pans; ethylene content 32 mote percent, melt index 3 g/10 minutes (210*C. load 2.160 
g). degree of saponitlcation 99.5 mole percent] and 1.35 parts of magnesium acetate (0) were fed to a twin- 
s screw extruder and heated and melted at 230 * C. 

A blend composed of 25 parte of mafeic annydride-modified very-lowdensiry polyethylene (malotC 
anhydride moiety content 3%) (C) and 7$ parts of very-low-density polyethylene (B) (mett index 2.0 g/iO 
minutee (190*0. load 2.160 g). density 0.905 g^m^] was heated and msltsd at 230 *C m a single-screw 
extruder in advance and the meii was fed to the alsove twin-screw extruder through its side feed opening at 
fo a rata such that the weight ratio between the EVOH (A) and the polyotefin blend amounted to 60/40. 
kno3dod in tho twin-screw extruder to give a uniform mixture, and then extruded to give pellets. The amount 
of (0) relative to the carbonyl group m (C) was 1.86 g equivalents The amount of the cart)onyl group per 
100 g of [(B) ♦ (C)l was 0.01 aquivaiam and the ratio A/[A B C) was 0.6. 

Said peHeis ware then fed lo a single-screw extruder fitted with a T die and molded into a film witri a 
15 thickruiss of 30 urn. 

The singie>screw extruder was operated under the following film forming conditions: 



20 



Screw inside diameter 

L/C 

Tdie 

Die width 


40 mm 
28 

Coat hanger type 
45 mm 


Extrusion temperature 


Ci: 190-C. H: 220"C 
Cv210-C. Dt:220*C 
Ci:220'C. Dj:220-C 
Ci;230 C 



After 24 hours of continuous operation, the molding was discontinued and. 12 hours later, restarted. 
EXAMPLE 2 

EVOH (A) (100 oarts; ethylene content 44 mole percent, melt index 12 g/10 minutes (2lO'C. load 2.160 
9). degree of saponification 99.S molo percent] and 1 .3 parts of magnesium acotato (0) were fed to a twin- 
screw extruder and heated and melted at 230 " C. 

Pellets prepared from 30 parts of acrylic acid-modlf(ed vary-iowKlensity polyethylono (acrylic acid 
moiety content 3%) (C) and 70 parts of very-low-density polyethylene (8) (melt index O.Sg/IO minutes 
(190 *C. load 2.160 g). density 0.005 g/cm'] by melt kneading and petletization were fed to the above twin- 
screw extruder though its side feed opening using a dosing feeder to give a weight ratio between the EVOH 
and the polyolefin blend of 50/50. and (ho both were kneaded until uniform in said twm-screw extruder and 
then extruded to give pellets. The amount of (0} relative to the carbonyl group m (C) was 1 .5 equivalents, 
the amount of the carbonyl group per 100 g of ((B) (C)] was 0.01 equivalent, and the ratio A/[A ♦ B ♦ 
C] was 0.5. 

Thereafter, film formation was performed in the same manner as in Example 1. 
EXAMPLES 3 to 8 

The compositions listed in Table i were prepared according to the formulations given in Table 2. In 
Examples 3 to 5. the procedure of Example 1 was followed and, in Example 6* the procedure of Example 2 
was followed. 

so 

COMPARATIVE EXAMPLES 1 to 6 

The compositions listed in Table i were prepared according to the formulations given in Table 2. In 
^ Comparative Examples 1 to 3. the procedure ot Example i was followed and. m Comparative Examples 4 to 
6, the procedure of Example 2 was followed. 

The color tone of the film produced, the self-purging property and the state of materia! adhesion to the 
die are shown m Table 3 for each of (he examples and comparative examples. 
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Motes to Table 1: 

Et : ethylene; sv : degree of saponification; 

6 

MI : melt index; VLDPE : very- low-density poly 
ethylene; LLDPE : linear low-density 
»o polyethylene; HDPB : high-density polyethylene 

*: The HI value is shown in the parentheses. 
**: Addition level = 3% in (C). 

a) 

76 
M 
36 
40 
45 
SO 
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Methods of evaluation 

Note 1: Evaluated according to the yellowness index 
(YD as follows: 
o YI S15 
X YI > 15 

Note 2: The condition of the film after starting 
(restarting) the molding as follows: 
o — Recovery from longitudinal streak 

within 30 minutes. 
A , . • Recovery from longitudinal streaic in 

30-60 minutes - 
X ... No recovery from longitudinal streaic 
even after the lapse of 60 minutes. 
Note 3: Measured on a film impact tester (Rigaku 

Kogyo) at 20 and 65% RH using a ball having 
a diameter of 38 mm. 
o ... Mot less than 12 kg-cm 
A Not less than 8 kg -cm but less than 12 
kg -cm 

X ... Less than 8 kg -cm 



Claims 

1. A resin composition comprising (A) a saponified otnylene-vinyl acetate copofymer naming an ethylene 
coniem of 20 to 60 mole porceni and a saponiflcailon degree ot noi (ess than 90 mole percent, (B) a 
polyolefin rcsin. (C) a carboxylic acid-modified poiyolcfm resin and (0) a lower tatty acid alkaline earth 
metal salt, characterized in: 

that the proportion of the saponified ethylene-vinyl acetate copolymer (A) relative to the total amount of 
the saponified eihylene-vjnyi acetate copolymer (A) plus polyoielin resin (B) plus carboxylic acid- 
modified polyolefin resin (C) is 0.3 to 0.7 on the weight taasis: 

that the composition contains the cardonyl group in an amount of 0.002 to 0.05 equivalent per 100 
grams of the total of the polyolefin rcsln (B) plus carboxylic acid-modinod polyolefin rcsin (C); and 
that the equivalent ratio between the lower fatty acid alkaline earth metal salt (0) and the carbonyl 
group in the carboxylic acid-modified polyolefin resin (C) is 0.S to 5. 



T2 



to 



EP 0 560 369 A2 ; 

A mclhod of producing a resin composition comprising (A) a aaponiCied ethylene-winyl ' acetate 
copolymer having an ethylono content of 20 to 60 mole percent and a saponification degreo of not Joss 
than 90 mole percent. (B) a polyolefin resin. (C) a carboxylic acid-modified peiyolefin resin aiid (D) a 
lower fatty add alkaline earth mstal salt and characterized in: 

that the proportion of the saponified eihylcnc -vinyl acetate copolymer (A) relative to the total amount of 
the saponified ethyiene-vinyl acetate copolymer (A) plus polyoletin resin (B) plus carboxylic acid- 
modified polyolefin resin (C) is 0.3 to 0.7 on the weight basis: 

that the composition contains the carbonyl group fn an amount of 0.002 to 0.05 equivalent per 100 
grams of the total of tne polyolefin resin (B) plus carboxylic acid-modified poiydefin resin (C): and 
that the aouivalant ratio between the lower fatty acid alkaline earth metal salt (0) and the carbonyl 
group in the carboxylic add-modified polyolefin resin (C) is O.S to 5, 

said method comprising mixing and melting a member belonging to the group (i) mentioned below and 
a member belonging to the group (2) mentioned below: 
(Group 1] 

>6 Member (la): A mixed melt composed of the saponified ethylene>vinyl acetate copolymer (A) and the 

lower fatty acid alkaline earth metal salt (D): 

Member (lb): A single melt of the saponiHed ethylene-winyi acetate copolymer (A) and a single melt 
of the tower fany add alkaline earth meial salt (0): 

Member (ic); A single melt ol the saponified ethylene-vinyl acetate copolymer (A) and a solid of the 
20 lower fatty acid alkaline eanh metal salt; 

(Group 2J 

Member (2a): A mixed men composed of the polyolefin rosm (B) and the carboxylic acid-modifled 
polyolalin resin (C): 

Member (2b): A mixed solid composed ol the polyolefin resin (B) and the carboxylic acid-modified 
76 polyolefin resin (C). 

a The method of Claim 2, wherein the member (2a) mixed melt is added to the member (la) mixed moll 
by the side feed technique, for mixing and melting. 

30 4. The method of Claim 2. wherein the member (2b) mixed soGd is added to the member (la) mixed melt 
by the side feed technique, for mixing and melting. 
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